Implications of reactive oxygen species and cytokines in gastroprotection against stress-induced gastric damage by nitric oxide releasing aspirin.
Nitric oxide-releasing aspirin (NO-ASA) has been shown to inhibit cyclo-oxygenase and prostaglandin generation without causing mucosal damage, but the role of reactive oxygen species (ROS) and cytokines in the action of ASA and NO-ASA against acute gastric damage has been little studied. We compared the effect of NO-ASA and ASA on gastric lesions provoked by water-immersion and restraint stress (WRS), ischemia-reperfusion, and 100% ethanol. We determined the number and area of gastric lesions, gastric blood flow (GBF), plasma concentration of proinflammatory cytokines IL-1beta and TNFalpha, expression of superoxide dismutase (SOD) and glutathione peroxidase (GPx), ROS generation, and the malondialdehyde (MDA) concentration as an index of lipid peroxidation. Pretreatment with NO-ASA attenuated dose-dependently gastric erosions provoked by WRS, ischemia-reperfusion, and ethanol. In contrast, ASA aggravated significantly WRS-induced lesions, and this was accompanied by a fall in the GBF, suppression of prostaglandin E(2) generation, and significant rise in ROS chemiluminescence and in plasma TNFalpha and IL-1beta levels. ASA also enhanced significantly the mucosal MDA content and downregulated SOD and GPx mRNA, and these effects were markedly reduced by NO-ASA. Coupling of NO to ASA attenuates stress, ischemia-reperfusion, and ethanol-induced damage due to mucosal hyperemia mediated by NO, which compensates for prostaglandin deficiency induced by ASA. ASA aggravates WRS damage via enhancement of ROS and cytokine generation and suppression of SOD and GPx, and these effects are counteracted by NO released from NO-ASA.